Epstein-Barr virus (EBV) is a DNA virus that mainly causes infectious mononucleosis. Ocular manifestations are rare and typically mild. Only a few cases of EBV involving the retina or the optic nerve have been reported. Herein, we report the case of a 67-year-old man with bilateral chorioretinitis and optic neuritis due to EBV. The patient had no previous ocular history and presented with decreased vision in both eyes. His past medical history included EBV encephalopathy, which was confirmed serologically, a few months before. Ophthalmological examination revealed bilateral chorioretinitis and optic neuritis, confirmed by fluorescein angiography as well as electrophysiological tests (visual evoked potentials and electroretinogram). It is very important to include EBV in the differential diagnosis of chorioretinal atrophic lesions. Clinicians should be aware of ocular manifestations of EBV, in order to suggest ophthalmological examination and start treatment promptly before irreversible damage to the optic nerve or retina occurs.
Introduction
Epstein-Barr virus (EBV) is a DNA virus of the herpes family and the main cause of infectious mononucleosis (IM) [1] . It has also been associated with Burkitt lymphoma, nasopharyngeal carcinoma, thymic carcinoma, rheumatoid arthritis, Sjögren's syndrome and post-transplant lymphoproliferative disorders [1, 2] . Primary infection with EBV often occurs in childhood or adolescence and makes the patient a virus carrier, a condition that lasts for life [1] .
Ocular manifestations of EBV are rare and typically mild [1] . These include dacryoadenitis, exophthalmos, ophthalmoplegia, cranial nerve palsies, conjunctivitis, keratitis, iritis, optic neuritis, optic disc swelling, uveitis as well as retinal or choroidal involvement [1, [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Herein, we report the case of bilateral chorioretinitis and optic neuritis in a 67-year-old patient with a history of EBV encephalopathy.
Case Report
A 67-year-old man with no previous ocular history presented with a 2-month history of decreased vision in both eyes. The patient underwent a thorough ophthalmological examination, including visual acuity (VA) measurement by means of Snellen charts, slit-lamp examination, intraocular pressure (IOP) measurement and dilated fundoscopy. At presentation, his best corrected VA (BCVA) was 6/60 in the right eye and hand movement in the left eye. The anterior segment was totally normal and IOP (15 and 16 mm Hg in the right and left eye, respectively) was normal in both eyes as well.
Dilated fundoscopy revealed multiple, well-demarcated gray to white areas of retinal atrophy predominantly involving the periphery in the right eye and the macula in the left eye. Of note, all lesions were on the pathway of retinal vessels. Fluorescein angiography (FA) was performed, showing window defect of the dye in the area of the lesions in late phase ( fig. 1 ). Due to suspicion of optic nerve involvement, the patient was referred for an electrophysiology examination. Flash visual evoked potentials ( fig. 2 ) showed low amplitude in both eyes (6.7 and 5.3 μV in the right and the left eye, respectively) and P100 peak time latency in both eyes (149.8 and 146.8 ms in the right and the left eye, respectively), revealing retrobulbar optic neuritis. An electroretinogram also showed decreased retinal response ( fig. 3) .
As far as his medical history was concerned, the patient had no diabetes mellitus, no hypertension nor any other vascular disease. Eight months earlier, he had been admitted to a general hospital due to fever and skin lesions over his whole body. There was no history of travel in tropical countries, sexual contact, animal exposure or drug abuse; the patient drank occasionally. Written informed consent was obtained by the patient for the publication of this case report.
One day following admission, the patient presented acute confusional state. A cranial computed tomography scan showed generalized brain swelling. The cerebrospinal fluid (CSF) had 850 cells/μl (80% mononuclear cells), a glucose level of 58 mg/dl (blood glucose of 133 mg/dl), a protein level of 127 mg/dl and an LDH level of 166 U/liter. A complete blood count showed a hematocrit of 35.3%, a white blood cell (WBC) count of 11,000 cells/μl (83.1% neutrophils, 10.1% lymphocytes and 6.7% monocytes) and a platelet count of 136,000 cells/μl. Blood chemistries, including thyroid testing and transaminases were normal. Blood and CSF bacterial and fungal cultures were negative. The CSF cryptococcal antigen and polymerase chain reaction (PCR) for Mycobacterium tuberculosis were negative. VDRL, FTA-Abs and Treponema pallidum EIA were negative. Real-time quantitative PCR of the CSF was negative for herpes simplex virus, varicella-zoster virus, cytomegalovirus, human herpes virus-6 and -8, human T-lymphotropic virus and Enterovirus, but was positive for EBV. Interestingly, EBV was not found in blood specimens.
He was treated with ceftriaxone, ampicillin and acyclovir as well as mannitol and dexamethasone for brain swelling. Magnetic resonance imaging was performed due to pyramid signs (Babinski bilaterally) and revealed high-signal intensity and brain swelling, without sings of encephalomyelitis. Therefore, the diagnosis of EBV encephalopathy was confirmed. The patient gradually improved and CSF showed normal levels of WBC (16 cells/μl), glucose (48 mg/dl) and protein (59 mg/dl), and PCR was negative for EBV. The patient was discharged home after 2 months of hospitalization and was seen again 3 and 6 months after discharge with nearly complete recovery. Two months after the initial ophthalmologic examination, the patient presented for a follow-up, without having received any treatment. His BCVA had improved to 6/18 in the right eye and counting fingers in the left eye. Dilated fundoscopy revealed the same retinal condition, with the presence of multifocal retinal pigment epithelium atrophy lesions, confirmed by a new FA.
Discussion
The reported ocular manifestations of systemic EBV infection are varied and include all segments of the eye [1] . EBV infection should be considered in the differential diagnosis of any atypical ocular inflammatory process [1] . In this case report, we describe a 67-year-old patient with bilateral multiple chorioretinitis and optic neuritis, who presented about 8 months after EBV infection.
Cases of EBV involving the retina are very rare. Kelly et al. [17] , Raymond et al. [15] and Kim et al. [2] reported presumed cases of chorioretinitis associated with acute EBV, although all 3 patients were serologically positive for Toxoplasma as well. Similarly, Tiedeman et al. [16] described an association between EBV and multifocal choroiditis. Kramer et al. [18] reported a presumed case of EBV without any laboratory evidence, contrary to Spaide et al. [19] and Bhende et al. [20] , who presented serological evidence for their cases of multifocal choroiditis. In our case, the patient had a history of EBV encephalitis, confirmed by serological CSF testing, although blood specimens were normal. Interestingly enough, EBV can cause meningitis, encephalitis, cranial neuropathy, radiculitis and poly-or mononeuritis with or without IM [13] . Our patient did not have previous IM, but PCR in CSF was positive for EBV.
Optic neuritis following EBV infection is also very rare. There have only been 12 cases in the literature [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Most patients developed optic neuritis between 2 and 12 weeks after IM, and the involvement is limited to the retrobulbar portion [4] [5] [6] [7] 10] . Only a few cases have been reported without IM, which presented with neurological abnormalities and optic neuritis [11] [12] [13] . Noticeably, bilateral optic neuritis was described in 4 patients [5, 6, 11, 13] . In our case, the onset of neuritis, suspected because of decreased VA, began about 6-8 months after EBV infection, when the patient had totally recovered according to the neurological symptomatology. To our knowledge, this is the fifth case in the literature presenting with bilateral optic neuritis.
The treatment of EBV-associated ocular disease is not well established due to the small number of documented cases [1] . If active inflammation is noted, topical prednisolone acetate 1 drop qid or every 2 hours is recommended [1] . Treatment of IM is usually supportive, as the disease is considered to be self-limited [1] . Systemic acyclovir has been shown effective to inhibit EBV and has been used mainly for immunocompromised patients [1, 2] . In our case, the patient was given no treatment for the ocular disease, as there was no active inflammation and the previous EBV infection was treated successfully in the past and had a negative PCR.
In conclusion, we report a case of bilateral multifocal chorioretinitis and optic neuritis following EBV encephalopathy. It is very important to include EBV in the differential diagnosis of chorioretinal atrophic lesions. Clinicians should be aware of ocular manifestations of EBV, so as to suggest ophthalmological examination promptly and start treatment before irreversible damage to the optic nerve or retina occurs. 
